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Abstract
The validity of the six-question World Health Organization Adult ADHD Self-Report Scale (ASRS) Screener was assessed 
in a sample of subscribers to a large health plan in the US. A convenience subsample of 668 subscribers was administered 
the ASRS Screener twice to assess test-retest reliability and then a third time in conjunction with a clinical interviewer 
for DSM-IV adult ADHD. The data were weighted to adjust for discrepancies between the sample and the population 
on socio-demographics and past medical claims. Internal consistency reliability of the continuous ASRS Screener was in 
the range 0.63–0.72 and test-retest reliability (Pearson correlations) in the range 0.58–0.77. A four-category version The 
ASRS Screener had strong concordance with clinician diagnoses, with an area under the receiver operating characteristic 
curve (AUC) of 0.90. The brevity and ability to discriminate DSM-IV cases from non-cases make the six-question ASRS 
Screener attractive for use both in community epidemiological surveys and in clinical outreach and case-fi nding initiatives. 
Copyright © 2007 John Wiley & Sons, Ltd.
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Introduction
Although it has long been known that attention-
defi cit/hyperactivity disorder (ADHD) is one of the 
most common psychiatric disorders among children 
and adolescents (Shekim et al., 1985; Bird et al., 1988), 
the prevalence of adult ADHD has been the subject of 
controversy. We are aware of only three attempts to 
estimate the prevalence of adult ADHD in general 
population surveys, one administering semi-structured 
clinical interviews to a telephone sample in the US 

(Faraone and Biederman, 2005), another administering 
a self-report questionnaire without clinical reappraisal 
to a sample selected from an automated general practi-
tioner registry in the Netherlands (Kooij et al., 2005), 
and the third administering an in-person fully struc-
tured screen followed by a telephone clinical reappraisal 
interview to a national sample in the US (Kessler et al., 
2006). The third study was the most compelling of the 
three, as it was based on a large nationally representa-
tive sample and featured both a structured screen and 
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a clinical reappraisal. The estimated prevalence of adult 
ADHD (standard error in parentheses) in this study 
was 4.4% (0.6).

A point prevalence of 4.4% makes adult ADHD one 
of the most commonly occurring DSM-IV disorders in 
the general population of the US. Additional fi ndings 
from the same survey suggest that adult ADHD is not 
only common but also important by virtue of being 
highly comorbid with other disorders, associated with 
substantial role impairment, and undertreated (Kessler 
et al., 2005a; Kessler et al., 2005b). The undertreatment 
is especially unfortunate in light of the availability of 
treatments with proven effi cacy (Safren et al., 2005; 
Wilens et al., 2005). Based on this confl uence of factors, 
adult ADHD would appear to be an attractive target 
for public health outreach, screening, and treatment 
(Kessler and Stang, 2006). However, in order to do this, 
a short and valid screening measure needs to be devel-
oped to pinpoint people who are likely to meet criteria 
for adult ADHD.

Although a number of candidate measures exist to 
screen for adult ADHD (Belendiuk et al., 2007), the 
most promising would appear to be the screening scale 
used in the US national survey described above, 
the WHO Adult ADHD Self-Report Scale (ASRS) 
Screener (Kessler et al., 2005b), as this is a very short 
scale (six questions) that can be self-administered and 
that has been shown to have adequate sensitivity 
(68.7%), excellent specifi city (99.5%), excellent total 
classifi cation accuracy (97.9%), and a good κ (0.76) in 
the general population of the US (Kessler et al., 2005b). 
However, the only US validity study of the ASRS 
was the one carried out in conjunction with the nation-
ally representative US survey described above. An 
important limitation of that study was that it used 
the same sample that picked the six ASRS Screener 
questions from a larger battery to estimate validity, 
possibly leading to an overestimation of the concor-
dance of the scale with blinded clinical diagnoses. The 
purpose of the present report is to present the results 
of a cross-validation of the ASRS in a separate 
sample.

Methods

Development of the ASRS screener
The ASRS was developed in conjunction with the 
revision of the WHO Composite International Diag-
nostic Interview (CIDI) (Kessler and Ustun, 2004) for 

the WHO World Mental Health (WMH) Survey Ini-
tiative (Demyttenaere et al., 2004). The original item 
pool for the ASRS included questions about the fre-
quency of all 18 DSM-IV Criterion A symptoms of 
adult ADHD. Clinical calibration compared each 
of these items to blind clinical ratings of the symptoms 
of DSM-IV adult ADHD in a sample of 154 respon-
dents ages 18–44 who previously participated in the 
NCS-R, oversampling NCS-R respondents who 
reported childhood ADHD and adult persistence. The 
data were weighted to correct for this over-sampling 
prior to analysis (Table 1). ASRS symptom-level 
responses were consistently related to blind clinical 
symptom ratings, but varied substantially in concor-
dance (κ in the range 0.16–0.81).

Forward stepwise logistic regression of clinical diag-
noses on the full set of ASRS questions was carried out 
in the total sample and in subsamples. Consistent evi-
dence was found based on plots of analysis of AUC 
plots of the area under the receiver operating charac-
teristic curve (AUC) (Hanley and McNeil, 1982) that 
the strength of association between all the items in the 
scale and clinical diagnoses was captured by extracting 
only six questions from the entire item pool. Additional 
items did not meaningfully improve the strength of 
association between the screening scale and the clini-
cal diagnoses (Kessler et al., 2005b). However, a number 
of different six-question subsets of questions could be 
found to generate roughly comparable prediction accu-
racy. Based on this result, all-possible subsets logistic 
regression analysis was used to generate a complete list 
of all the six-question subsets of ASRS questions that 
were roughly equivalent in overall predictive power 
(Table 2). Subgroup analysis was then used to select one 
of these scales as the ASRS Screener based on having 
the most stable psychometric characteristics across 
major segments of the population defi ned on the basis 
of age, gender, education, and urbanicity.

Summation of dichotomous responses across all 18 
ASRS questions was the optimal unweighted scoring 
method to predict clinical syndrome classifi cations 
using all information in the ASRS. However, a dichot-
omous version of the six-question ASRS Screener that 
distinguished between scores of 0–3 and 4–6 out-
performed the best dichotomy in the full 18-question 
ASRS (0–10 versus 11–18) in terms of sensitivity (68.7% 
versus 56.3%), specifi city (99.5% versus 98.3%), total 
classifi cation accuracy (97.9% versus 96.2%), and κ 
(0.76 versus 0.58). See Kessler et al. (2005b) for a more 
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detailed discussion of the initial scale development 
process.

The primary care cross-validation sample
A three-phase design was used to select the sample for 
cross-validation of the ASRS Screener. We began with 
a population of 1.75 million adult (ages 18 and older) 
subscribers to a managed care plan in the states of 
California and Georgia in the US. We excluded the 
small number of subscribers who were in treatment for 
ADHD. In the fi rst phase, a convenience sample of 
20,011 subscribers was interviewed by telephone for 
purposes of another study (Brod et al., 2006) that 
included the six-question ASRS Screener. These inter-
views were carried out between March and June, 2004. 
The respondents in this time 1 (T1) sample were 
weighted to adjust for discrepancies between the sample 
and population on a multivariate profi le of socio-
demographic characteristics and information about 
past medical claims. In the second phase, convenience 
subsamples of 496 T1 screened positives and 172 T1 
screened negatives were rescreened by telephone 
between December 2004 and May 2005 in order to 
estimate ASRS Screener stability over time. The 668 
respondents in this Time 2 (T2) sample were weighted 
to adjust for the over-sampling of screened positives 

from the T1 sample as well as for residual discrepancies 
between the T2 sample and the T1 sample on a multi-
variate profi le of socio-demographic characteristics and 
information about past medical claims. In the third 
phase, convenience subsamples of 155 T2 screened 
positives and 63 T2 screened negatives were adminis-
tered semi-structured clinical interviews between one 
and three months after their T2 assessments to make 
gold standard diagnoses of DSM-IV ADHD. The ASRS 
Screener was also repeated after the completion of 
these clinical interviews. The 218 respondents in the 
Time 3 (T3) sample were weighted to adjust for the 
over-sampling of T2 screened positives as well as 
for residual discrepancies between the T3 sample and 
the T2 sample on a multivariate profi le of socio-
demographic characteristics and information about 
past medical claims.

The clinical interview
The clinical interview was the Adult ADHD Clinician 
Diagnostic Scale (ACDS v1.2) (Adler and Cohen, 
2004). The ACDS v1.2 is a semi-structured interview, 
which uses childhood and adult specifi c prompts to 
assess the eighteen DSM IV symptoms of ADHD in 
both adulthood (past six months) and childhood; it 
allows the clinician to make a DSM IV diagnosis (with 

Table 2. Concordance of optimally dichotomized1 alternative six-question ASRS screeners with blind ADHD-RS clinical 
syndrome classifi cations in the NCS-R validation study

Screeners2 Questions3 Sensitivity Specifi city TCA4 McNemar Kappa AUC
         Test5

 IN H-I % (se) % (se) % (se) χ1
2 Κ (se)

1. 4,5,6,9 1,5 68.7 (8.2) 99.5 (0.3) 97.9 (0.6) 0.9 0.76 (0.13) 0.84
2. 5,6,8,9 1,5 63.5 (8.6) 99.2 (0.3) 97.4 (0.6) 0.7 0.70 (0.14) 0.81
3. 4,5,6 2,3,5 68.8 (8.4) 98.7 (0.6) 97.2 (0.8) 0.1 0.70 (0.14) 0.84
4. 4,5,8,9 1,5 67.8 (8.2) 99.1 (0.4) 97.5 (0.6) 0.4 0.72 (0.14) 0.83

* Signifi cant at the 0.05 level.
1Optimality was defi ned as minimizing the difference between the weighted number of false positive and false negative 
responses.
2Scales 1, 2 and 4 were dichotomized at 0–3 versus 4–6. Scale 3 was dichotomized at 0–2 versus 3–6.
3The numbers in the fi rst column correspond to the ASRS questions for the DSM-IV inattention (IN) symptoms, while the 
numbers in the second column correspond to the ASRS questions for the DSM-IV hyperactivity-impulsivity (H-I) 
symptoms.
4TCA (Total Classifi cation) accuracy is the proportion of all respondents who are classifi ed accurately by the screen.
5The McNemar test evaluates the signifi cance of the difference between prevalence estimates based on the screener and the 
clinical interviews. None of these tests was signifi cant at the 0.05 level.
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sub-typing) of adult ADHD on the basis of suffi cient 
current symptoms, childhood onset and current impair-
ment from ADHD symptoms. This clinical interview 
has been used in many clinical studies of adult ADHD 
(Spencer et al., 1995; Spencer et al., 1998; Spencer 
et al., 2001). Results from the clinical interview were 
evaluated to generate a diagnosis of adult ADHD by 
requiring at least two symptoms, before age six, full 
criteria in childhood, and also full current criteria in 
adulthood. Six experienced clinical interviewers (all 
PhD-level clinical psychologists or MA-level social 
workers) carried out these interviews. Each interviewer 
received 40 hours of training from two board certifi ed 
psychiatrists who specialize in research on adult ADHD 
(LA, TS) and successfully completed fi ve practice inter-
views in which their symptom ratings matched those 
of the trainers before they began production interview-
ing. All clinical interviews were tape recorded and a 
random sample was reviewed by one of the two super-
vising psychiatrists. The supervising psychiatrists also 
held weekly group interviewer calibration meetings.

A clinical diagnosis of adult ADHD required a 
respondent to have at least six symptoms of either inat-
tention or hyperactivity-impulsivity during the six 
months before the interview (DSM-IV Criterion A), at 
least two Criterion A symptoms of ADHD before age 
seven (Criterion B), some impairment in at least two 
areas of living during the past six months (Criterion 
C), and clinically signifi cant impairment in at least one 
area of living over the same time period (Criterion D). 
No attempt was made to operationalize the DSM-IV 
diagnostic hierarchy rules for ADHD (Criterion E). Nor 
was any attempt made to diagnose ADHD in partial 
remission.

Statistical methods
Each ASRS Screener question asks respondents how 
often a particular symptom of ADHD occurred to them 
over the past six months on a fi ve-point response scale 
of never (0), rarely (1), sometimes (2), often (3), and very 
often (4). We began by examining the mean and stan-
dard deviation of responses to these questions along 
with factor loadings on the fi rst principal factor of a 
factor analysis at each of the three time points in the 
three-wave sample. Internal consistency reliability was 
calculated based on Cronbach’s α (Cronbach, 1951).

Test-retest stability was then calculated using 
Pearson correlations for scales based on two different 
scoring approaches. The fi rst approach assigned one 

point to each of the six questions endorsed above a 
prespecifi ed threshold value established in earlier 
methodological research (Kessler et al., 2005b) and 
then summed across the six questions to yield a scale 
with a theoretical range of 0–6. This is the approach 
developed in the original construction of the ASRS 
Screener in an effort to simplify scoring in primary care 
and workplace screening programmes.

The second approach summed responses to each 
question using the full 0–4 response scale to yield a 
summary score with a theoretical range of 0–24. A 
third approach, similar to the second, was also investi-
gated. This summed the 0–4 responses across the six 
items by using the parameter estimates in a two-
parameter item response theory (IRT) analysis of the 
24 nested dichotomies embedded in the six 0–4 
responses to generate weights for each response to each 
question. This was done in order to maximize concor-
dance between the scale and an assumed underlying 
unidimensional true score measure of ADHD symp-
toms. As the 0–24 score based on the second approach 
consistently out-performed the IRT-based scale, though, 
no results are reported for the latter.

A structural equation model was estimated to dis-
tinguish the effects of measurement reliability and true 
score stability in accounting for the observed inter-
temporal stability of the ASRS Screener. The LISREL 
8.14 software system (Joreskog and Sorbom, 1994) was 
used to estimate the parameters in this model.

The strength of association between T2 ASRS 
Screener scores and T3 clinical diagnoses was assessed 
by calculating the AUC. The AUC is our preferred 
measure of concordance rather than the more com-
monly used κ (Cohen, 1960) because AUC, unlike κ, 
is not infl uenced by prevalence. AUC can be inter-
preted as the probability that a randomly selected clini-
cal case would score higher on the ASRS Screener 
than a randomly selected non-case. AUC was calcu-
lated both for continuous and dichotomous versions of 
the ASRS Screener, as continuous screening scales are 
generally superior for research purposes while dichoto-
mous scoring rules are needed for clinical purposes.

A range of descriptive statistics was calculated to 
assess the concordance between dichotomous versions 
of the T2 ASRS Screener and T3 clinical diagnoses. 
Included here were estimates of sensitivity (the percent-
age of respondents with the clinical diagnosis who are 
classifi ed as having the disorder by the screening scale), 
specifi city (the percent of respondents without the 
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clinical diagnosis who are classifi ed as not having the 
diagnosis by the screening scale), total classifi cation 
accuracy (the percent of all respondents who are cor-
rectly classifi ed by the ASRS Screener as to whether or 
not they have the clinical diagnosis), κ (a measure of 
concordance that adjusts for chance agreement), and 
AUC.

The conventional clinical screening approach 
creates a dichotomy out of continuous screening scale 
scores to differentiate predicted cases from predicted 
non-cases. However, this dichotomization often dis-
cards potentially useful information that would be 
retained in a polychotomous screening scale, such as 
the distinction between a nearly defi nite case and a 
probable case. As a result, the use of polychotomous 
screening scales is becoming increasingly popular 
(Peirce and Cornell, 1993). In order to investigate 
whether additional information of this sort might be 
obtained from the ASRS Screener, a polychotomous 
version of the 0–24 scale was created that collapsed 
scores with comparable probabilities of being defi ned as 
a clinical case into strata. Sensitivity was then calcu-
lated for each resulting stratum for purposes of estimat-
ing the positive predictive value (PPV) of the stratum 
(the probability that a given individual in the stratum 
meets clinical criteria for the syndrome) in any popula-
tion assumed to have the same sensitivity based on an 
assumption about the prevalence of the syndrome in 
that population.

The motivation for calculating strata of this sort is 
based on the fact that PPV can vary widely depending 
on the prevalence of the disorder in the population 
being screened, while estimates of sensitivity and speci-
fi city are generally thought to be less variable across 
populations (Guyatt and Rennie, 2001). This means 
that an independent estimate of the population preva-
lence is needed to calculate PPV even if we are willing 
to assume that sensitivity and specifi city are the same 
in a population under study as in the population from 
which the calibration sample was drawn.

Once this assumption is made, a four-step process 
can be used to estimate the stratum-specifi c PPV (PPVs) 
for each screening scale stratum. The fi rst step is to 
calculate a stratum-specifi c likelihood ratio (SSLR) for 
each ASRS Screener stratum. An SSLR is a descriptive 
statistic defi ned as the ratio of the sensitivity to the 
specifi city of a screening scale within a given stratum 
divided by the same ratio for all other strata combined 
(Guyatt and Rennie, 2001).

The second step is to transform the assumed popula-
tion prevalence (Pp) into an assumed population odds 
(Op) using the formula

O P Pp p p= −/( ).1  (1)

The third step is to use Op in conjunction with the 
SSLR for the stratum (SSLRs) to defi ne the stratum-
specifi c odds of having the clinical syndrome (Os) as

O Op s× =SSLRs .  (2)

The fourth step, fi nally, is to transform Os into an 
estimate of the stratum-specifi c PPV (PPVs) using the 
formula

PPVs = +O Os s/( ).1  (3)

This four-step process was used to estimate PPVs for 
plausible values of Pp within each stratum of the ASRS 
Screener.

As the sample design features weighting of cases, 
signifi cance tests that assume a simple random 
sample will be biased. Design-based methods were 
consequently used to evaluate statistical signifi cance 
and to calculate the standard errors and confi dence 
intervals of descriptive statistics. The Taylor series 
linearization method (Wolter, 1985) implemented in 
SAS 9.1.3 (SAS Institute, 2003) was used to make 
these calculations. The Taylor series method was also 
used to calculate McNemar χ2 tests. The method of 
jack-knife repeated replications (Rust and Rao, 1996) 
was used to calculate the standard error of the κ 
coeffi cient.

Results

Distribution and item inter-correlations
Means of the six ASRS Screener questions in the three 
samples are in the range 0.9–1.8 (Table 3). Principal 
axis factor analysis found only the fi rst factor in each 
sample to have an eigenvalue greater than 1.0 (1.4–2.0), 
with Cronbach’s α for the factor-based scales in the 
range 0.63–0.72. It is noteworthy that we would not 
expect very high factor loadings or Cronbach’s α for 
two reasons. First, the symptoms of ADHD are known 
to be two-dimensional (inattention and hyperactivity-
impulsivity) even though these two dimensions are 
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strongly related to each other and the majority of the 
structure among symptoms can be captured in a one-
factor model. The fact that a second factor does not 
emerge in the ASRS Screener is a joint function of the 
small number of items and the fairly strong inter-
correlations among symptoms of inattention and hyper-
activity-impulsivity. Second, the ASRS Screener 
questions were selected by stepwise logistic regression 
analysis. This method selects the least redundant set of 
symptoms in a set in an effort to maximize prediction 
of an external criterion (in this case, the DSM-IV diag-
nosis of adult ADHD), thereby optimizing inconsis-
tency among the items in a way that would be refl ected 
in lower bound estimates of internal consistency.

Test-retest stability
Pearson correlations for stability of scale scores over 
time are consistently somewhat lower for the 0–6 
scoring approach (T1–2 0.63, T2.3 0.67, T1–3 0.47) 
than for the 0–24 scoring approach (T1–2 0.74, T2–3 

0.77, T1–3 0.58). As one would expect based on the fact 
that the time interval separating T1 from T2 was longer 
than the time interval separating T2 from T3, the 
T1–T2 correlations (0.63–0.74) are consistently lower 
than the T2-T3 correlations (0.67–0.77), while the T1–
T3 correlations are lowest of all (0.47–0.58). A simplex 
structure of change is implied by the correlations in 
that the product of the T1–T2 and T2–T3 correlations 
closely approximates the magnitude of the T1–T3 cor-
relation for both the 0–6 scoring system (0.63 × 0.67 = 
0.42 compared to the T1–T3 correlation of 0.47) and 
the 0–24 scoring system (0.74 × 0.77 = 0.57 compared 
to the T1-T3 correlation of 0.58).

A more formal way to investigate stability is with a 
structural equation model that separates unreliability 
of measurement from true score change by positing the 
existence of an unmeasured true score that changes 
over time and is imperfectly indicated by the ASRS 
Screener questions (Figure 1). The standardized para-
meter estimates based on a version of this model that 

Table 3. Distribution and factor loadings of responses to the ASRS Screener questions in the three waves of the cross-
validation study1

Question Mean (SD)2  Factor Loadings3

 Time 1 Time 2 Time 3 Time 1 Time 2 Time 3

(1) How often do you have trouble wrapping up the fi nal 1.1 (1.0) 1.3 (0.9) 1.1 (0.9) 0.53 0.43 0.36
details of a project, once the challenging parts have been
done?

(2) How often do you have diffi culty getting things in order 1.1 (1.0) 1.4 (0.8) 1.1 (0.9) 0.61 0.57 0.74
when you have to do a task that requires organization?

(3) How often do you have problems remembering 0.9 (0.9) 1.2 (1.0) 1.2 (1.0) 0.45 0.56 0.50
appointments or obligations?

(4) When you have a task that requires a lot of thought, 1.3 (1.0) 1.6 (0.9) 1.4 (1.1) 0.52 0.66 0.81
how often do you avoid or delay getting started?

(5) How often do you fi dget or squirm with your hands or 1.4 (1.2) 1.7 (1.3) 1.8 (1.4) 0.40 0.60 0.53
feet when you have to sit down for a long time?

(6) How often do you feel overly active and compelled to 1.5 (1.2) 1.7 (1.2) 1.3 (1.2) 0.28 0.45 0.34
do things, like you are driven by a motor?

Cronbach’s Alpha    0.63 0.72 0.70

 (n) (20,011) (668) (218) (20,011) (668) (218)

1All analyses are based on weighted data that adjusted samples to have the same distribution as the population (1.75 million 
people) on a multivariate profi le of socio-demographic characteristics and information about past medical claims.
2Responses were coded on a scale with responses ranging between 0 (never) and 4 (very often).
3Based on principal axis factor analysis. Eigenvalues for the fi rst unrotated principal factors were 1.4 and 0.3 (T1), 1.8 and 0.4 
(T2), and 2.0 and 0.5 (T3).
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constrains the metric slopes of the screener questions 
on the true scores to be constant over time and that 
assumes measurement errors to be uncorrelated over 
time (Figure 1) suggests that virtually all of the inter-
temporal instability in the ASRS Screener is due to 
measurement unreliability rather than to change in the 
true score. This can be seen by noting that the stan-
dardized true-score stability coeffi cients are estimated 
to be close to 1.0. Although further analyses (results 
available on request) found that certain model specifi -
cations, such as allowing auto-correlations among mea-
surement error terms, improved the fi t of this basic 
model in some ways, none of these respecifi cations led 
to evidence of greater screening scale reliability.

Concordance with clinical diagnoses
It is important to recall the implications noted earlier 
of the fact that the ASRS Screener items were selected 
using stepwise logistic regression. As this method 
selects items to have incremental importance in pre-
dicting clinical diagnoses over and above the effects of 
items that entered the equation in earlier steps, signifi -

cant correlations between unique information in the 
individual items and the true score outcome might be 
induced by the item-selection process. The latter cor-
relations violate the assumption of independence 
between true scores and measurement errors in the 
single-factor simplex change model estimated to evalu-
ate the reliability of the screener (Figure 1). Given that 
these correlations are likely to be positive, reliability 
will be underestimated in this model.

In light of this potential problem, a better way to 
evaluate the ASRS Screener is to consider concor-
dance with clinical diagnoses rather than to consider 
either internal consistency reliability or test-retest sta-
bility. We evaluated concordance by focusing on the 
clinical diagnoses obtained in the T3 sample. The 
weighted prevalence estimate (with standard error in 
parentheses) of clinician-diagnosed DSM-IV adult 
ADHD in this sample was 8.4% (3.9). Concordance of 
the ASRS Screener with clinician-diagnosed adult 
ADHD was assessed for the T2 screener rather than for 
the T3 screener in order to avoid the possibility of 
confounding between ASRS reports and clinical 

t1a t1b t1c t1ft1et1d t2a t2b t2c t2ft2et2d t3a t3b t3c t3ft3et3d

ε1 ε2 ε3 ε6ε5ε4 ε7 ε8 ε9 ε12ε11ε10 ε13 ε14 ε15 ε18ε17ε16

 0.1 89.

ζ2 ζ3

    .70     .50       .59     .82      .91      .66               .71     .46      .55      .80      .79     .59              .65     .46      .52   .77      .81      .60 

T1 T2 T3

Figure 1. Three-wave structural equation model of stability in the true score underlying the ASRS Screener items 
(n = 218).
The three variables in circles are unobserved. The 18 variables in squares are observed. Coeffi cients are standardized. The 
model was identifi ed by fi xing the metric coeffi cients linking the unobserved variable with the fi rst observed variable to unity 
at each time. Other metric coeffi cients linking unobserved to observed variables were constrained to be equal over time. The 
standardized coeffi cients vary over time despite the metric coeffi cients being constrained due to inter-temporal variation in 
variances of the observed variables. With 153 (18 × 17/2) bivariate correlations and 8 unknowns, the model has 145 degrees 
of freedom. Model fi t (χ2

145 = 1575.7) was improved substantially by relaxing the constraint on metric coeffi cients to be stable 
over time and by allowing for fi rst-order auto-regressive correlations among measurement errors (χ2

127 = 806), but standardized 
coeffi cients linking unobserved to observed scores never were higher in these or other specifi cations than those reported in 
this initial specifi cation.
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diagnoses obtained in the same interview due to the 
priming effect of the T3 clinical probing being carried 
out before administering the T3 ASRS.

The AUC of the T2 ASRS Screener in predicting 
T3 clinical diagnoses was 0.82 for the 0–6 scoring 
approach and 0.87 for the 0–24 scoring approach. It is 
noteworthy that the prediction accuracy was found to 
decrease only modestly with the substantial coarsening 
of the data in the 0–6 scoring approach compared to 
the 0–24 scoring approach. Both of these results, 
however, used the full range of the ASRS Screener to 
predict clinical diagnoses. This is legitimate when the 
screener is being used for research purposes, where the 
main goals are to study the prevalence and correlates 
of disorder, as there is no need to require any single 
respondent to be classifi ed dichotomously as a case or 
a non-case to achieve these goals. When the screener 
is used as a fi rst stage in clinical assessment, in com-
parison, it is necessary to make dichotomous distinc-
tions at the individual level. The high values of AUC 
reported in the last paragraph are not the appropriate 
measures of screener accuracy in situations of this sort. 
Instead, it is necessary to defi ne dichotomous cut points 
on the continuous scale to mimic the individual-level 
triage decisions that would be made using the scale for 
clinical purposes. To that end, we dichotomized T2 
ASRS Screening scale scores using both the 0–6 
scoring approach (0–4 versus 4–6) and the 0–24 scoring 
approach (0–13 versus 14–26). Cut-points were selected 

to approximate the T3 clinical prevalence estimate of 
8.4% as closely as possible.

Test statistics for these optimal dichotomous cut-
points were calculated to estimate sensitivity, specifi c-
ity, and a number of other descriptive statistics that are 
commonly used to assess screening scale accuracy. 
(Table 4) As one might expect, the value of AUC was 
found to be lower in the dichotomous version of the 
scale than in the full range of the scale both for the 
0–6 scoring approach (0.64) and for the 0–24 scoring 
approach (0.79). All descriptive measures were consid-
erably better for the 0–24 than the 0–6 scoring 
approach; κ was in the moderate range (0.52) for the 
dichotomy based on the 0–24 scoring approach and in 
the poor range (0.21) for the dichotomy based on the 
0–6 scoring approach (Landis and Koch, 1977). In 
terms of cross-validation, the 0–6 scoring approach, 
which was the recommended approach in the original 
report on the ASRS Screener (Kessler et al., 2005b), 
had an AUC considerably higher in that earlier study 
(0.84) than in the current study (0.64). Based on this 
result, the 0–24 scoring approach appears to be more 
robust than the 0–6 scoring approach.

Clinician-diagnosed DSM-IV adult ADHD as a function 
of ASRS Screener scores
As noted in the section on analysis methods, it is often 
useful to go beyond simple dichotomous scoring to dis-
tinguish possible cases and non-cases with borderline 

Table 4. Concordance of optimally dichotomized1 T2 ASRS Screener responses with T3 clinician-diagnosed DSM-IV adult 
ADHD (n = 218)2

 0–6 scoring approach 0–24 scoring approach*

 Est (se) Est (se)

Predicted prevalence 14.0 (5.6) 11.0 (4.2)
McNemar Chi Square (p-value) 4.3 (0.04) 1.7 (0.20)
Sensitivity 39.1 (22.6) 64.9 (23.3)
Specifi city 88.3 (5.8) 94.0 (3.3)
PPV 23.5 (15.9) 49.9 (20.0)
NPV 94.0 (3.7) 96.7 (2.8)
Total classifi cation accuracy 84.1 (5.9) 91.5 (3.8)
Kappa 0.21 (0.09) 0.52 (0.10)
OR (Lower, Upper) 4.8 (0.5, 42.5) 28.8 (2.8, 292.1)
AUC 0.64  0.79

1The optimal dichotomy was 0–3 v. 4–6 for the 0–6 scoring approach and 0–13 v. 14–24 for the 0–24 scoring approach.
2Based on weighted data that adjusted samples to have the same distribution as the population (1.75 million people) on a 
multivariate profi le of socio-demographic characteristics and information about past medical claims.
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screening scores from those with more extreme scores. 
To this end, we compared the PPV of each point on 
the T2 ASRS Screener using the 0–24 scoring approach 
and collapsed categories to remove non-monotonic pat-
terns and non-signifi cant differences. This resulted in 
a four-stratum classifi cation scheme made up of scores 
in the range 0–9, 10–13, 14–17 and 18–24. The AUC 
of this four-category ASRS Screener scoring scheme in 
predicting T3 clinical diagnoses was 0.90.

If we make the conventional assumption that the 
distribution of screening-scale scores among true cases 
(sensitivity) and true non-cases (specifi city) is more 
constant across populations than the distribution of 
clinical diagnoses among respondents with given 
screening scale scores (positive and negative predictive 
values), we could project to new samples from the 
results of this validity study by assuming constant sen-
sitivity and specifi city. However, positive and negative 
predictive values are the more useful statistics to esti-
mate in practical applications. Therefore, we used the 
methods described in the section on analysis methods 
to estimate likely values of positive predictive value 
(PPV) for each of the four ASRS Screener strata based 
on a range of assumptions about population prevalence. 
It is important to note that these estimates require an 
assumption to be made about population prevalence of 
adult ADHD.

We began by calculating the distribution of T3 clini-
cal cases and clinical non-cases across the four T2 
ASRS Screener strata (Table 5). None (0.0%) of the 
clinician-defi ned cases had screener scores in the range 

0–9, while 58.8% of clinician-defi ned non-cases had 
screening scale scores in this range. Virtually identical 
proportions of clinician-defi ned cases (35.1%) and non-
cases (35.1%), in comparison, had screener scores in the 
range 10–13. Much higher proportions of clinician-
defi ned cases than non-cases, fi nally, had screener 
scores in the ranges 14–17 (59.8% of cases versus. 5.8% 
of non-cases) or 18–24 (5.1% of cases vs. 0.2% of non-
cases). Note that the ratio of these proportions among 
cases compared to non-cases is much higher for screen-
ing scale scores in the range 18–24 (roughly 25:1) than 
in the range 14–17 (roughly 10:1), justifying the distinc-
tion between these two ranges.

Based on these calculations, we used the procedures 
described in the section on analysis methods to esti-
mate the prevalence of clinician-diagnosed adult 
ADHD separately among people in each of the four 
ASRS Screener strata in populations that differ in 
overall prevalence of the disorder (Table 6). These cal-
culations were based on the assumption that sensitivity 
and specifi city are constant across populations and are 
identical to their values in Table 5. Prevalence was 
investigated in a range 2–12%, where 2% is less than 
half the estimated prevalence of adult ADHD in the 
US general population (Kessler et al., 2006) and 12% 
is roughly three times this prevalence. Results show 
that less than 0.1% of people with screening scores in 
the range 0–9 would be expected to meet clinical cri-
teria for DSM-IV adult ADHD even if they came from 
a population with prevalence in the high end of this 

Table 5. Distributions of T3 clinical cases (sensitivity) and 
non-cases (specifi city) across the strata of the T2 ASRS 
Screener (n = 218)1

 Sensitivity Specifi city

 % (se) % (se)

ASRS Screener strata
  0–9 0.0 (0.0) 58.8 (3.8)
 10–13 35.1 (7.1) 35.1 (3.7)
 14–17 59.8 (7.3)  5.8 (1.8)
 18–24 5.1 (3.3)  0.2 (0.3)

1Based on weighted data that adjusted samples to have the 
same distribution as the population (1.75 million people) on 
a multivariate profi le of socio-demographic characteristics 
and information about past medical claims.

Table 6. Estimated prevalence of clinician-diagnosed 
DSM-IV adult ADHD within ASRS Screener strata 
(positive predictive value) as a function of assumed 
population prevalence1

 ASRS Screener Strata

 0–9 10–13 14–17 18–24

Prevalence (%)
 2 0.0  2.0 17.3 33.6
 4 0.0  4.0 30.0 50.8
 6 0.0  6.0 39.6 61.2
 8 0.0  8.0 47.2 68.3
10 0.0 10.0 53.3 73.4
12 0.0 12.0 58.4 77.2

1All results are calculated based on the assumption that sen-
sitivity and specifi city are the same as in Table 6.
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range. The estimated prevalence varies between 2.0% 
and 12.0%, in comparison, among people with screen-
ing scores in the range 10–13 depending on the preva-
lence in the total population. Estimated prevalence 
varies even more widely (from 17.3% to 58.4%) among 
people with screening scores in the range 14–17 selected 
from populations that vary across the assumed range in 
overall prevalence. Among people with screening 
scores in the range 18–24, fi nally, estimated prevalence 
ranges from 33.6% to 77.2% based on assumed popula-
tion prevalence.

Discussion
It is important to recognize that the clinical interviews 
used as the gold standard in the current study classifi ed 
cases in partial remission as not being cases. This is a 
conservative approach. As noted in the introduction, 
the DSM-IV criteria for ADHD were developed with 
children in mind and offer only limited guidance 
regarding the diagnosis of adult ADHD. This lack of 
guidance is of considerable concern because clinical 
studies make it clear that symptoms of ADHD are more 
heterogeneous and subtle in adults than children 
(DeQuiros and Kinsbourne, 2001; Wender et al., 2001) 
and that cases in partial remission are quite common 
(Faraone and Biederman, 2005). These observations 
have led some clinical researchers to suggest that the 
valid assessment of adult ADHD might require either 
an increase in the variety of symptoms assessed (Barkley, 
1995), a reduction in the severity threshold for consid-
ering a symptom clinically signifi cant (Ratey et al., 
1992), or a reduction in the DSM-IV six-of-nine 
symptom requirement (McBurnett, 1997), any of which 
would require a complete reconsideration of the fi nd-
ings reported here.

Another limitation of the current report is that both 
the ASRS Screener and the clinical interviews were 
based entirely on self-reports. Childhood ADHD is 
diagnosed largely on the basis of parent and teacher 
reports rather than self-reports because parents and 
teachers are both in good positions to observe child 
behaviour and because children with ADHD often 
have little insight into the severity of their symptoms 
(Jensen et al., 1999). The situation is different for adults, 
where there is great variability in the extent to which 
other people observe their behaviour and where access 
to reliable informants varies with the respondent’s 
marital status, occupational status, and social networks, 
making it necessary as a practical matter to base assess-

ment largely on self-report (Wender et al., 2001). 
However, methodological studies comparing adult self-
reports versus informant reports of ADHD symptoms 
fi nd some of the same disagreements as in studies of 
child self-reports versus informant reports, with infor-
mants reporting higher symptom levels than focal 
respondents (Gittelman and Mannuzza, 1985; Zucker et 
al., 2002). This suggests that self-report scales might 
under-estimate the true prevalence of adult ADHD, 
although the one self vs. informant study of adult 
ADHD carried out in a non-clinical sample found fairly 
strong associations between the two reports and no 
self-informant difference in reported symptom severity 
(Murphy and Schachar, 2000).

Within the context of these limitations, the results 
reported here suggest that the ASRS Screener is a 
useful tool both for epidemiological research and for 
clinical outreach and case-fi nding, although the 
0–24 scoring approach out-performs the 0–6 scoring 
approach. It is noteworthy that our earlier substantive 
studies with the ASRS Screener (Fayyad et al., in press; 
Kessler et al., 2005a; Kessler et al., 2006) were all based 
on the 0–6 scoring approach, which had somewhat 
stronger concordance with clinical diagnoses than the 
0–24 scoring approach in the NCS-R. The fact that 
the AUC of the 0–6 scoring approach is lower in the 
current sample suggests that the high AUC in the 
NCS-R might have been due to over-fi tting. Based on 
this interpretation, we now recommend using the four-
stratum classifi cation of the 0–24 scoring approach, 
although the 0–6 approach is still valid.

With regard to epidemiological research, the 0.90 
AUC using the four-stratum classifi cation of the 0–24 
scoring approach is strong enough to support powerful 
analysis of prevalence and correlates of adult ADHD in 
samples drawn from the general population, from 
workplaces, and from primary care. When these 
research purposes are primary, scores on the screener 
can be transformed into predicted probabilities of 
clinical diagnoses and these continuous probabilities 
can be used either to generate weights for weighted 
logistic regression analyses or used to estimate individ-
ual-level multiple imputations (MI). Although an expo-
sition of these methods is beyond the scope of this 
report, such an overview has been presented elsewhere 
(Kessler and Ustun, 2004). In addition, a recent report 
on the epidemiology of adult ADHD in the US illus-
trates the use of the MI approach (Kessler et al., 
2006).
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With regard to clinical screening, the results suggest 
that the ASRS Screener could be of considerable value 
by virtue of the fact that nearly two-thirds of true clini-
cian-diagnosed cases screen positive and a high propor-
tion of screened positives are true cases under plausible 
assumptions about the population prevalence of the 
disorder. For example, if the prevalence of adult ADHD 
is 4% in a given population (roughly equal to the 
general population prevalence in the US), 30% of the 
people who screen in the low positive range (14–17) and 
50.8% of those who screen in the high positive range 
(18–24) on the ASRS Screener will be clinical cases 
compared to 0.0% who screen in the low negative range 
(0–9) and 4.0% who score in the high negative range 
(10–13). In a primary care sample, where the prevalence 
of ADHD is likely to be two to three times higher than 
in the general population, as many as 50% of the low 
positive and 75% of the high positive screens will be 
true clinical cases compared to none of the low nega-
tives and no more than 10% of the high negative 
screens. Thus, the screener provides a method to iden-
tify the majority of cases quickly with negligible inclu-
sion of non-cases.

A complexity in using the screener is that transfor-
mations to predicted probabilities require the user to 
make a prior assumption about prevalence in the popu-
lation under study. This assumption is required due to 
the fact that PPV varies for constant values of sensitiv-
ity and specifi city as population prevalence changes. In 
research applications, it would be best to carry out an 
independent validation in a probability subsample of 
respondents. When this is not possible, the assumption 
can be based on an analysis of the distribution of the 
ASRS Screener using maximum-likelihood methods to 
select the population prevalence most likely to generate 
the observed distribution based on the assumption of 
constant sensitivity and specifi city. Clinical experience 
with the population under study is a more practical 
basis for making a prior assumption about population 
prevalence when the ASRS Screener is used for case-
fi nding and intervention. In the absence of any clinical 
basis for making this assumption, the clinician might 
choose an initial cutoff score of 14, which corresponds 
with the ‘optimal cutoff’ for the 0–24 scoring approach 
shown in Table 5, and adjust this value after enough 
information is gathered to generate an empirical esti-
mate of the treatment population prevalence.

The situation with the roughly one-third of clinical 
cases who are negative on the ASRS screener is impor-

tant to consider. Not surprisingly, these screened nega-
tive clinical cases had an average symptom severity 
score in the clinical interviews that was lower than the 
average for the clinical cases that screened positive. A 
similar result was found in the initial ASRS Screener 
validation study (Kessler et al., 2005b). In addition, 
both the ASRS and the clinical interview presumably 
missed people with adult ADHD who denied having 
had childhood symptoms or who underestimated the 
severity of their current symptoms, although we do not 
know how large a proportion of true cases fall into 
these categories.

Besides using the ASRS Screener in epidemiological 
surveys and in screening interventions, the fact that 
the screener can be self-administered easily and quickly 
(less than two minutes) might make it a useful second-
ary measure to include in clinical studies as a comple-
ment to the dimensional clinical assessments of ADHD 
symptom severity typically used in such studies. The 
screener could be useful in such studies to defi ne a lower 
bound severity threshold that distinguishes community 
cases from non-cases. The use of the ASRS Screener 
in clinical studies would also provide a useful crosswalk 
between clinical research and community epidemio-
logical research by allowing a comparison of the sever-
ity distribution between community and clinical cases. 
The absence of such comparative data has restricted 
our ability to interpret the clinical signifi cance of cat-
egorical prevalence estimates of most mental disorders 
in community epidemiological studies up to now. The 
inclusion of identical short dimensional assessments of 
adult ADHD in both clinical and community studies 
would be a useful step in the direction of addressing 
this important problem for this heretofore under-studied 
disorder.
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